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17 Claims.

This invention relates to friction brakes in
general and, .more particularly, to brakes for
automotive vehicles and aireraft. )

Although this invention will be illustratively

described in its application to hydraulically or

liquid pressure operated internal brakes for auto-
motive vehicles or aircraft, certain features here-
in presented are applicable as well to other types
of brakes. .

The constructiong herein described ‘are of the
same general type as set forth in my Patent Num-

ber 2,171,585, issued September 5, 1939, as well’

as in my copending patent .application Serial
Number 293,021, filed September 1, 1939, now
Patent Number 2 268,605, issued January 6, 1942,
The present application is a continuation in part
of the latter application and also of said earlier
application which matured into Patent 2,171,585,

In brakes, a substantial portion of the total
braking torque produced is due to so-called self-
actuation. The forces acting on a shoe are the
normal forces acting in a radial direction and

the frictional forces acting in a tangential direc-

tion at the various points of contact. The fric-
tional moments may assist or oppose the normal
moments depending on the direction of rotation
of the drum. '

For any given brake shoe characteristics, such
as the heel angle, the toe angle and the coeflicient
of friction between the lining and the drum, the
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degree of self-actuation depends on the position .

of the anchor pin or pivot axis. For g shoe which
is self-actuating in forward motion, the nearer
the pivot axis is placed to the center or axis of
the drum, the larger are the frictional moments
acting on the shoe and the more highly self-
actuating the shoe becomes in forward travel.
In reverse travel, however, for the same shoe
the more centrally the pivot axis is placed, the
higher the negative frictional actuation becomes.
Accordingly, for any given shoe characteristics
and actuating force, any gain in ‘braking torque
in forward motion obtained by decreasing the

. pivot axis distance from the center of the drum-

is offset by loss in braking torque in reverse mo-
tion. One of the effects, therefore, of more cen-
trally positioning the anchor. pin is to increase
the disparity hetween forward and reverse brak-
ing. . : N

Increasing the pivot axis distance, that is; po-
sitioning the anchor pin further from the drum
center and nearer the rim of the drum, has the
opposite effect. The frictional moments being
smaller, the degree of self-actuation is decreased

35

40

actuation is decreased in reverse motion, thereby
decreasing the disparity in braking torque as
between forward and reverse motion.

As has been pointed out in the prior applica-
tions above referred to, it is desirable to have -
all the shoes self-actuating in forward motion
since most of the travel and braking is in the
forward direction an8l this arrangement is ac-
cordingly more efficient. ‘

It has nevertheless been found desirable to
position the anchor pin sufficiently far out from
the center to permit use of linings having higher
frictional coefficients, to decrease the disparity
between forward and reverse braking and to pro-
vide adequate braking in reverse motion.

If the pivot axes are positioned too far inwardly
toward the center, linings of low frictional coeffi-
cients must be used or the shoes may chatter or

even become self-locking. The disparity between

forward and reverse braking may be reduced by
using linings of lower coefficients of friction, by
positioning the pivot pin more outwardly or by
both, assuming of course that the other shoe
characteristics such as toe and heel angles re-
main the same.

It has been found desirable to use substantially
symmetrical shoes, a symmetrical shoe being one
in' which the center of the contact arc is 90° re-
mote from the pivot axis, In brakes having three
or more substantially or approximately symmet-
rica] shoes, the positioning of the pivot axes has
presented a difficult problem due to the over-
lapping construction, whereby the pivot axis of a
shoe is located within the sector of an adjacent
shoe. If the pivot axes or anchor pins were
placed too far out from the center, they would
interfere with the webs or stiffening members of ‘
adjacent shoes and this would necessitate the
use of shallow web members., This not only would
weaken the construction of the shoe in general,
but also would not afford optimum rigidity de-

. sirable to overcome shoe deformation due to heat
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or actuating stresses. In effect, in previous de-
signs, the outward positioning of the anchorages
was limited by the depth of the webs and con-
versely, the depth of the webs was limited by the
position of the anchors.

One of the objects of this invention, therefore,
is to provide in a multi-shoe brake of the type
referred to, shoes having pivot axes positioned
relatively remotely from the drum center in order
to reduce the disparity between forward and re-

" verse braking, to increase the braking torque in

in forward motion and the negative fnct;ional b4

reverse motion and, if.desired, to permit the use
of linings having higher coefficients of friction.
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A further object is to provide a multi-shoe
brake of the type referred to of more substan-
tial and sturdy construction, particularly hav-
ing shoes with webs of increased depth and
strength thereby better adapted to resist deform-
ations due to heat and mechanical stresses.

Still further objects and advantages will appear
{from the more detailed description set forth be-
low, it being understood, however, that this more
detailed description is given by way of illustra-
tion, since various changes therein may be made
by those skilled in the art without departing from
the scope and spirit of the invention.

In accomplishing these objects, it has been most
satisfactory according to one embodiment to ar-
range the web of a shoe or the webs of the shoes
in overlapping or side by side relationship with
the pivot mount of an adjacent shoe or the pivot
mounts of the adjacent shoes.

The anchorage extensions or pivot arms of the
shoes may be arranged in spaced pairs to straddle
the support member or support plate, while they
are in turn straddled by the parallel webs of the
next shoe, L

On the other hand, the webs and pivot arms of
adjacent shoes may be single and offset in respect
to each other and the support plate so as to be
positioned in side by side relationship:

Or, if desired, combinations of double pivot
arms on one shoe may be combined with single
webs on the next shoe, or conversely a single pivot
arm on one shoe may be combined with a double
web on the next shoe.

In the above constructions the webs of the shoes
have increased depth and strength without in-
terfering with the anchorages of adjacent shoes
and the anchorages of the shoes are positioned
more closely adjacent the periphery of the drum.

Referring to the drawings which illustrate sev-
eral of the various possible embodiments of the
present invention, but to which the present in-
vention is by no means restricted, since the draw-
ings are merely by way of
by way of limitation:

Fig. 1 is a vertical side elevation, partly in sec-
tion, of a three shoe brake mechanism illustrat-
ing one embodiment of my inventign along the
line I—I of Fig.2;

Fig. 2 is a transverse section, substantially
along line 2—2 of Fig. 1; : .

Fig. 3 is a vertical inside elevation from the
line 3—3 of Fig. 2 showing the back of the em-
bodiment portrayed in Fig. 1;

PFig. 4 is a fragmentary section on a larger
scale as compared to Fig. 1 along the line 4—4
of Fig. 1;

Pig. 5 is a view in perspective of one of the
brake shoes shown in Fig. 1; )

Fig. 6 is a fragmentary vertical side elevation,
partly in section, of another embodiment of my
invention as applied to a three shoe brake;

Fig. 7 is a view in perspective of one of
brake shoes shown in Fig. 6; .

Fig. 8 is a fragmentary section along the line
8—8 of F'ig. 6;

Fig. 9 is a fragmentary vertical side elevation
of still another embodiment of my invention as
applied to a three shoe brake;

Fig. 10 is a view in perspective of one of the
prake shoes shown in Fig. 9; and - :

Fig. 11 is a fragmentary section along the line
ti—11t of Fig. 9. ,

In Figs. 1, 6 and 9, the arrows concentric with
the drums indicate the direction of rotation cor-
responding to forward motion.

the
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" or soles 42D,

In Figs. 1 to 5 inclusive: A is & brake drum
comprising g braking flange 30 and, securely at-
tached thereto, a web 81 having a central open-
ing 32 and holes 33 for attachment to & wheel,
hub, axle or other part of a vehicle or machine
to be braked. :

A relatively fixed brake support member or
torque plate 34 having central opening 35 and the .
brake backing plate 36 having central opening
81 are securely attached by bolts, rivets or suit-
able fasteners (not shown) to the axle housing,
steering knuckle or other fixed part (not shown)
through holes 38 and 89.

The three brake shoes B, C and D have flanges
42¢c, and #2d to which latter are se-
curely attached the lining or friction members
43b, 43c and 43d réspectively. These shoes as
shown are all frictionally assisted or self-actuat-
ing in forward motion. The shoes are provided
with double stems or webs spaced somewhat
apart, the outer members being designated by
numerals 40b, 40c and 40d-and the inner mem-
bers by numerals 41b, #1c and 4id,

The shoes also have heel extensions comprising
two parallel arms extending from the shoe webs
but spaced more closely together. The ' outer
members are designated by numerals 44b, 44c and
#4d and.the inner members by numerals 45b, 45c
and 45d. :

Tn each case, the inner and outer: members
straddle the torque plate as shown and extend
into the sector of the adjacent shoe. The ex-
tensions are anchored or pivotally connected to
the torque plate by anchor pins 46b, 48c and 46d.

The shoes B, C and D also have toe extensions
comprising two parallel arms which are exten-
sions of the shoe webs. Of the three outer mem-
bers two are shown, designated by numerals 41b
and 4Tc and the three inner members by nu-
merals 48, 48c and 48d. Since in Pig. 1, part
of shoe D is broken away, only the inner member
is shown whereas only the outer members are
shown for the other two shoes. These extensions,
being continuations of the shoe webs, are spaced
more widely apart than the heel extensions of
the adjacent shoes and therefore straddle the lat-
ter extensions. '

The heel. extensions which straddle the cen-
trally located torque plate are in turn straddied
by the shoe webs and toe extensions of respective
adjacent shoes and are accordingly positioned

_both radially and laterally within the conflnes of

such webs and toe extensions. This overlapping
construction makes possible the extreme radial
positioning of the respective anchor pins and
further permits a very sturdy shoe construction
employing deep webs. The construction of the
anchor pins and related parts will be detailed
hereinafter.

Actuating means for the shoes are provided in
the hydraulic motors E, F and G, which are pivot-
ally connected at one end to the torque plate by -
studs 49e, 497 and 48¢ respectively and at the.
other end to the respective toe extensions of the
shoes B, C and D by studs 60e, 807 and b60g.

The three retractor springs 5ib, Sic and 5id
are connected at one end to the torque plate
through holes 52b, 52¢ and 82d and at the other
ends to their respective shoes by pins 53b, 53c
and 53d. Suitable openings 54b, Bdc and B4d are
provided in the torque plate to accommodate these
springs. Likewise suitable openings 88e, 85/ and
§5¢ are provided in the torque plate to accom-
modate the motors E, F and G.

Referring now particularly to Figs. 2 and 3,
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for 4 description of the clearance adjustment
mechanism, 56b, 56c and 56d are housings se-
cured to the backing plate by rivets 58, the back-
ing plate being slightly recessed at 51b, §Tc and
57d to accommodate the respective housings. The
housings are threaded to receive the respective
adjustment screws 59b, 59c and 59d. Centrally
of the threaded portion, each housing is provided
with a cylindrical bore 81 containing compression
spring 60. :

. Caps 620, 62¢ and 62d which are tapped to re-
ceive the threads of screws 58b, 59c and 59d, fit
into and cover the respective bores. Projections
63b, 63c and 63d in the caps fit into corresponding
recesses in the respective housings, thereby pre-
venting the caps from turning.

The operation of the adjustment device is as
follows: The spring is first inserted in the bore.
With the cap held tightly in place against the ac-

tion of the spring and with the notch in its proper 2

place, the adjustment screw is threaded both
through the cap and through the housing.

On taking the housing thread, the cap may
have to be released slightly but it will be found
that this will not be enough to raise the pro-
jecting notch out of its recess in the housing.
‘When threaded through, the screw itself prevents

10

the cap from moving in or out and the notch -

prevents the cap from turning. The threaded
cap under action of the spring 60 acts as a lock
washer and prevents turning of the screw ex-
cept upon application of suitable leverage on the
screw head as by a wrench. :

As will be seen, the mechanisms are so posi-
tioned that the shoes in the released position of
the brake abut against the respective screws. By
turning the screws in or out the proper clearance
adjustment is obtained both for initia] adjust-
ment purposes and to take up for wear.

It should be noted that all the shoes B, C and
D and the anchor pins or studs 46b, 45¢ and 46d
are identizal in construction and are interchange-
able.

Referring now particularly to Fig. 4 for a de-
tailed description of the anchor assembly, it will
be seen that the diameter of the outer portion
of the anchor pin 46d is slightly larger than the
diameter of the inner portion, thereby forming a
shoulder 66 which abuts against the outer sur-
face of the torque plate 34. .

The anchor pin holes at the ends of the heel ex-
tensions are drilled accordingly. The anchor pin
is drilled not quite through to receive a relatively
strong compression spring 64 which is in turn en-
closed by cap 65 which fits into the anchor pin
bore.

First of all, it will be seen that the anzhor pin
is held in place laterally, even if it were of uni-
form diameter, by the overlapping webs of the
‘adjacent shoe. In other words, its lateral motion
is Jimited by such webs.

The mechanism shown, however, provides in
addition an internal guiding or positioning means
for the shoes to prevent lateral motion and rat-
tling. In this connection, it should be noted
that the lateral position of the torque plate is
fixed. The lateral positioning of the' heel ex-
tension arms 44d and 46d is provided for. by
providing. & minimum clearance sufficient to
straddle the torque plate, particularly in the
region adjacent the anchor.

The region of the shoe toward the toe, be-
ing more remote from the fulerum, is more sus-
ceptible to lateral motion and to wobble. In the
design shown, the inner web 4ib abuts against
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the inner surface of the anchor pin. Since some
clearance will generally exist, the outer web 40b
cannot abut firmly against the outer surface of
the anchor pin and the spring actuated cap
has accordingly been provided to offset this clear-
ance. The force of the spring 64 against the
inner portion or bottom of the anchor pin 46d
keeps the shoulder 66 of the pin firmly in place
against the torque plate, and by retaining the
pin in place serves to prevent outward lateral
motion of the shoe whereas the force of the
spring tends to overcome any tendency toward
inward lateral motion.

Inasmuch as the construction of motor assem-
blies E, F and G is substantially the same as the
construction of the motors depicted and described
in my copending application Serial Number 293,-
021, filed September 1, 1939, it is felt that no
further detailed description of these units is here
required.

It will be noted that motors E and G for shoes
B and D have their respective casihg ends piv-
otally connected to the torque plate by studs
49¢ and 49¢ passing through casing yokes 61e
and 67g, while the piston ends are pivotally con-
nected to the toe extensions of the shoes by studs
50e and 50¢ passing through piston yokes 69e
and 63g. : ‘

For shoe C, however, the position of motor F
is reversed, the casing end being pivotally con-
nected to the toe extensions by stud 50f passing
through the casing yoke 67f, while the piston
end is pivotally connected to the torque plate by
stud 49f passing through piston yoke 69f. In the
position shown in Fig. 1, the piston rods 68e, 685
and 68¢ protrude from the respective motors E,
F and G. .

It will also be noted that the brake mechanism
has been rotated slightly (about 5°) so that the
axis of motor P is not quite vertical.

The yokes 67e, 69/ and 67¢g connecting the
motors with the torque plate straddle said torque
plate whereas the yokes 69e, 67/ and 69¢g con-
necting the motors with the shoes fit between and
are straddled by the respective toe extension

-arms.

The inlet hose 78 leading from the master cyl-
inder is connected to the lower port of motor B
by coupling 7! (see Fig. 3). Flexible tubing 72
connects the upper port of motor E with the
lower port of motor F through port extensions 73
and 74 respectively. Flexible tubing 15 connects
the upper port of motor F with the lower port
of motor G through port extensions 16 and 77
respectively. The upper port of motor G is nor-
mally plugged by bleeder plug 78 in which is in-
serted dust screw 79 (see Fig. 3). '

It will be seen that through the various tubings,
the motors are all-interconnected and in fluid
communication and will funetion simultaneously.

Since motors E, F and G are pivotally mounted,
their casings or cylinders are constrained-to move
s}ightly as the brakes are operated and as the
lining wears. This is;particularly true of motor
Fh whose casing is pivotally connected to the
shoe. ’

It is advisable, therefore, to have the tubings
connecting the motors of extra length to give suf-
ficient flexibility to permit freedom of such mo--
tion without undue strain on the tubings them-
selves or on the related parts. A satisfactory de-
gree of flexibility can be imparted to metal tub.
ing by preshaping the tubing by curving or bend-
ing it laterally backwardly and forwardly in a
sinuous manner, as shown at 12 and 15 in Fig. 2.
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Pigs. 6, T and 8 illustrate another embodiment
of my invention which is substantially similar
to the embodiment depicted in Figs. 1 to 5,
except that the heel connections for anchoring
the shoes are in the form of articulating links
instead of extensions integral with or securely
attached to the shoes.

With the exception of such links and related
parts and with the further exception of a slightly
different shape of the torque plate to accommo-
date such parts, this embodiment is identical with
that previously described and accordingly does
not require a very detailed description.

Referring to Figs. 6, 7 and 8: H is the brake
drum, 136 the backing plate, and 134 the torque
plate or support member having central open-

ing 135 and attachment holes 138. The three

brake shoes J, K and Y have flanges 1424, (42K
and [42y respectively to which are securéd lin-
ing or friction members {437, {43k and 143y,
The shoes each have double parallel webs or
stems. In Fig. 6 only the outer web 1405 is visi-
ble for shoe J, whereas both the outer and inner
webs are shown for shoes K and ¥ since the
outer parts are partly broken away in this figure.
The outer webs are designated as {40k and
140y and the inner webs by numerals {4k and
141y for these latter shoes. The perspective view
of shoe K, Fig. 7, clearly shows these webs.
) It will be seen that all three shoes are so posi-
tion as to be rendered self-actuating in forward
motion.
These shoes J, K and Y, have toe extensions
as in the embodiment previously described. Only

the toe extensions for shoes K and Y are visible .

‘in Fig. 6. These extensions, comprising two par-
allel armg are actually extensions of the outer
and Inner shoe webs. In Fig, 7, the outer and
inner members of the toe extensions for shoe K
are designated as 187k and (48k respectively.

Only the outer member for shoe K, namely 141k, .

is visible in Fig. 6 and only the inner member
148y for shoe Y. '

Instead of integral heel extensions, the shoes
have anchoring connections in the form of articu-
1ating links pivotally connected ‘at one end to the
shoes and at the other end to the torque plate.
For each shoe, these links comprise two parallel
arms positioned within the shoe webs but. spaced
sufficiently far apart to straddle the torque plate
adjacent the anchorage. In Fig. 6 these links
are only visible for shoes J and K, namely, outer
member (44; for shoe J and inner member 145k
for shoe K. Both outer and inner members 144x
and 145k for shoe K are shown in ¥ig. 7, while
in Fig. 8 outer and inner members (44f and 457
are shown for shoe J. : ’

At the ends away from the shoes the links are
pivotally connected to the torque plate 134 by
anchor pins only two of which, 1465 and 146k,
are shown in Fig. 6. At their other ends, these
links are pivotally connected to the shoes by studs
1807 and 180k, each of which passes through the
webs and link arms of the respective shoe and is
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at one end to the torqgue plate 134 as by stud 148p
and at the other end to the respective toe exten-
sions as by studs 150z and 150p.

Retractor springs, such as 161k and 151y are
provided which are connected at one end to the
torque plate through holes 152k and 152y and
at the other ends to their respective shoes as by
pin 153% on shoe K. Suitable openings such as
{54% and 54y are provided in the torque plate
to accommodate the springs. :

The torque plate 134 is likewise cut away as at
155z and 1550 to accommodate motors N and P.
These cut outs are somewhat different than in
the embodiment first described to provide space
for link studs 186 and 180k and for friction
springs 1827 and 182k and their related caps.

The anchor pins and all other parts and mech-
anism are the same as in the first embodiment
depicted in Figs. 1 to 5 and need not be further
described, Anchor pin spring 164 and cap 188
are shown in Fig. 6.

Figs. 9, 10 and 11.illustrate still another em-
bodiment of my invention which is substantially
similar to the embodiment shown in Figs. 1 to 5
except for single webs, heel extensions and toe

_extensions for the shoes instead of double parailel

members. -

Referring to Figs. 9, 10 and 11: Q is the brake
drum, 236 the backing plate and 234 the torque
plate or support member having central opening
235 and attachment holes 238. There are three
brake shoes, R, S and T, all self-actuating in
forward motion and having flanges 242r, 242s
and 242¢ respectively, to which are secured lining
or friction members 243r, 243s and 243¢. -

The shoes each have a single web 241r, 241s
and 241¢ located centrally with respect to the
flange and extending partly toward the toe por-
tions. Beyond this place the web is offset more
outwardly in a different lateral plane as will be

. seen at 240s and 240¢ in PFig. 9 and 240s in
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held in place by suitable means, as by cotter pin

- 181 (see Fig. 8). Frictlon means between the
link arms and the shoe webs are provided by
springs 182 and 182k and spring caps 183 and
1847 (see Figs. 6 and 8). : :

Inner spring cap [84k may also.be seen in
Fig. 6. )

Actuating means for the shoes are provided by
suitable hydraulic motors as, for example, motors
N and P in Fig. 6, which are pivotally connected

70
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Figs. 10 and 11. :

The shoes also have toe extensions as at 241s
and 247t which are continuations of the outer
offset portions 240s and 240¢ of the webs and ac-

-cordingly comprise only single arms.

The shoes also have heel extensions, such as
244r and 244s, which are continuations of the
inner or more central portions of the webs 24ir
and 241s and which accordingly likewise com-
prise only single arms. These heel extensions ad-
jacent their ends away from the shoes are an-

chored or pivotally connected to the torque plate

234 by suitable anchor pins such as at 246r.

As will be seen more clearly in Fig. 11, the
inner surface of the heel extension 244r of the
shoe R, particularly adjacent .the anchorage,
bears against the torque plate 234, the anchor pin
2467 passing through both the heel extension and
the torque plate. The toe extension 247s and a
portion of the weh, 240s, of the shoe S are offset
laterally to provide clearance for the said heel
extension and the anchor pin. The anchor pin
246r which may be securely mounted in torque
plate 234, has a head 285, thereby forming a
shoulder which abuts against the heel extension
244r which limits the inward motion of the anchor
pin. The outer offset portion of the web, 240s,
bears against the outer surface of the anchor pin
thereby retaining the pin in position and at the
same time limiting the inward lateral motion of
the shoe S. o

Separate guiding and positioning means are
provided to limit or prevent outward lateral mo-
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tion of the shoe 8. This comprises a compression
spring 293 fitted between spring cups 290 and 291
retained in position by pin 287 passing through
slot 286 in web 240s (see also Fig. 10) and
through a hole 292 drilled through the anchor
pin 246r and having a head 288 supporting it

against the backing plate 236. The outward por-

tion of the pin 287 has a flattened projection
289 which may be turned to release the cups and
springs, suitable slots being provided in the cups
for this purpose. .

Inner cup 291 bears against the outer surface
of web 240s. The cup being under the force of
the spring 293 serves to prevent outward lateral
motion of the shoe and prevents rattling. It
should be noted that the slot 286 in the web
should preferably be cut on circular lines centered
at the axis of the anchor pin of shoe S (see Figs.
9, 10 and 11) to permit radial motion of the shoe
during operation and still provide a sufficient
bearing for spring cup 291.

5
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The other shoes have corresponding  parts of

similar construction. .

Actuating means for the shoes are provided by
suitable hydraulic motors such as motors V and
W in Fig. 9. These motors are pivotally con-
nected at one end to the torque plate 234 as by
stud 248w and at the other end to the respective
‘toe extensions as by studs 250v and 250w. It
should be noted that in this embodiment, instead
of using yokes for the motor connections to the
torque plate and toe connections as in the pre-
vious embodiments, single arms are employed.
These arms are laterally in line with the motor
axis.

Thus in Fig. 9, arm 287w bears against the
outer face of the torque plate, whereas arm 268w
bears against the inner face of the toe extension
. 247% as shown. This arrangement is provided to
accommodate the offset comstruction heretofore
described,

Retractor springs such as 25{s and 25!¢ are
provided which are connected at one end to the
torque plate through holes 252s and 252¢ and at
the other ends to their respective shoes S and T
through holes 253s and 253t in the respective
webs of the shoes. Suitable openings such as
254s and 264¢ are provided in the torque plate to
accommodate the springs. Suitable cuts or open-
-ings such as 2552 and 255w are likewise provided
in the torque plate to accommodate the motors.

The motors, tubings and related parts are the
same as in the first embodiment depicted in Figs.
1 to 5 and accordingly require no further de-
seription. . .

In the specification and claims, the terms
“pivot arm” and “extension arm” include the in-
tegral or rigid extensions 44b and 45b of shoe
B, 44¢ and 45c¢ of shoe C, and 44d and 45d of shoe
D of the embodiment depicted in Figs, 1 to 5 as
well as the articulating links, such as 1447 and
1455 of shoe J and 144k and 145k of shoe K, of
the embodiment depicted in Figs. 6 to 8 and also
the integral or rigid extensions, such as 244r of
shoe R and 244s of shoe S, of the embodiment
depicted in Figs. 9 to 11.

It is to be understood that many alternative

and varying constructions may be made pursuant

to the broad aspects of the present invention, as
above pointed out, and it is intended to cover and
include all such alternatives and variations as
come within the scope of the appended claims.
What is claimed is: .
1. A friction brake having a rotatable brake

drum, a relatively fixed support, at least three
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brake shoes positioned successively in substan-
tially the same circumferential path and having
contact portions for engagement with said drum,
each of said shoes also having a pair of spaced
pivot arms pivotally connected to said. support
within the sector of the engaging surface of an
adjacent shoe, said pivot arms straddling said
support adjacent said pivotal connection, each of
said shoes also having a pair of inwardly ex-
tending web members spaced. somewhai more
apart than said pivot arms so that the web mem-
bers of each shoe straddle the pivotal connection
and pivot arms of an adjacent shoe in the region
of said pivotal connection and fiuid operated mo-
tors located internally of the drum for operating
said shoes.

2. A friction brake having a rotatable brake
drum, a relatively fixed part, a plurality of brake
shoes for frictional engagement with said drum,
at least one of said shoes having a pivot arm piv-
otally connected to said fixed part by means of
an anchor member within the sector of an ad-
Jacent shoe, said adjacent shoe having a pair of
spaced inwardly extending webs overlapping said
pivot arm and said anchor member, and spring

. means associated with said anchor member re-
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acting against one of said webs to resist lateral
motion of such web toward said anchor member.

3.-A friction brake having a rotatable brake
drum, a mount, and a plurality of brake shoes
each provided with spaced web portions partially
straddling said mount, each of said shoes being
anchored by an anchoer pin to said mount, the
anchor pin for each of said shoes being straddled
and laterally confined by the spaced web portions
of another of said shoes.

4. A friction brake having a rotatable brake
drum, a plurality of brake shoes for engagement
with said drum, at least one of said shoes having
a Pair of spaced, inwardly extending web portions,
a mount member partially straddled by said web
portions, at least one other shoe being anchored
to said mount by an anchor fastener, said fasten-
er being wholly between and confined by the web
portions of said first mentioned shoe, and means
for actuating said shoes into engagement with
said drum.

5. A friction brake having a rotatable brake
drum, a support, a plurality of circurhferentially
adjacent brake shoes at least three in number for
frictional engagement with said drum, each of
said shoes having a separate and independent
pivotal anchorage on said support, each shoe hay-
ing a pair of inwardly extending web portions
partially overlapping and straddling said sup-
port, said web portions also completely strad-
dling the pivotal anchorage of an adjacent shoe,
and means for operating said shoes.

6. A friction brake having a rotatable brake
drum, a mount, a plurality of brake shoes posi-
tioned successively in substantially the same ro-
tational path within said drum, at least one of
said shoes being provided with a pair of spaced
arms straddling said mount within the sector of
an adjacent shoe, an anchor pin pivotally con-
necting said arms with said straddled mount,
said pin being provided with a shoulder abutting

_said mount and thereby limiting its lateral mo-

tion in one direction, said adjacent shoe being
provided with a pair of spaced, inwardly extend-

ing webs overlapping said arms and anchor pin -~

and confining said anchor pin, said anchor pin
having a recess provided with a compression
spring reacting against one of said webs to re-
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sist lateral motion of said web toward sald pin,
and means for operating said shoes.

7. A friction brake having a brake drum, &
mount, and a plurality of brake shoes positioned
successively in substantially the same circum-
ferential path within said drum, at least one of
said shoes being pivotally connected to said mount
by an anchor pin within the sector of an adja-
cent shoe, said adjacent shoe having an inwardly
extending web overlapping said pivotal connec-
tion, and resilient-means contained within said
anchor pin and reacting against sald web to re-
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tatable brake drum, s mount positioned in a lat-

" eral plane within said drum, and & plurality of

10

sist lateral motion of said web toward said anchor

pin.

8. A friction brake having a rotatable brake
drum, a mount, a plurality of adjacent brake
shoes positioned successively in substantially the
same rotational path within said brake drum,
‘each of said shoes having a pair of spaced arms
straddling said mount within the sector of an
adjacent shoe and an anchor pin within said
sector pivotally connecting said straddling arms
with said mount, each shoe also being provided
with a pair of spaced webs straddling the pivotal
connection of an adjacent shoe and confining
the related anchor pin, and means for operating
said shoes. :

9. A friction brake including a brake drum, &

mount, and three brake shoes having engaging

surfaces in substantially the same rotational path,
each of said shoes having a separate and inde-
pendent pivot axis on said mount, each shoe also
having an inwardly extending web within the
sector of its engaging surface, said web partially
overlapping said mount, the pivot axis of one
shoe being located substantially within the sector
of the engaging surface and within the radial
limits of the web of the second shoe, the pivot
axis of said second shoe being located substan-
tially within the sector of the engaging surface
and within the radial limits of the web of the
third shoe, the pivot axis of said third shoe being
located substantially within the sector of the
engaging surface and within the radial limits of
the web of said first mentioned shoe. -

10. A friction brake having. a rotatable brake
drum, a mount, and three brake shoes positioned
~ sucecessively in substantially the same rotational
path and having contact portions for engagement
with said drum, each of said shoes also having
a pivot arm pivotally connected to said mount,
the pivot arms of all the shoes extending from
their respective shoes in the same rotational di-
rection, each of said shoes also having within
the sector of its confact portion an inwardly
extending web partially overlapping said mount,
the axis of the pivotal connection of one shoe
being located substantially within the sector. of
the engaging surface of a second shoe, the axis
of the pivotal connection of said second shoe
being located substantially within the sector of
the engaging surface of the third shoe, the axis
of the pivotal connection of said third shoe being
located substantially within the sector of the en-~

. gaging surface of said first mentioned shoe, the

web of said first mentioned shoe overlapping the
pivotal connection and pivot arm of said  third
shoe in the region of said pivotal connection, the
web of said third shoe overlapping the pivotal
connection and pivot arm of said second shoe in
the region of said pivotal connection and the web
of said second shoe ‘overlapping the pivotal con-
nection and pivot arm of said first shoe in the
region of said pivotal connection.

11. In a friction brake, in combination, a ro-
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brake shoes, at least three in number, having
contact surfaces positioned in substantially the
same rotational path within sald drum, each of
said shoes having an arm extending in another
lateral plane and in the same rotational direc-
tion into the sector of the contact surface of a
succeeding shoe, said arms being provided with
individual and separate pivotal anchorages -on
said mount within the sectors of the contact sur-
faces of succeeding shoes, each of said shoes also
being provided within the sectors of their con-

tact surfaces with a web, sald webs being all posi-

tioned in still another lateral plane and extend-
ing inwardly beyond the respective anchorages

.of preceding shoes and partially overlapping said

mount.

12. A brake including a rotatable brake drum,
a mount within said drum positioned in a plane
at right angles to the axis of said drum, ‘and ab
least three brake shoes positioned successively in
substantially the same circumferential path and
having contact portions for engagement with said -
drum, each of said shoes also having a pivot arm
pivotally connected to said mount within the
sector of the contact portion of the succeeding
shoe, said arms all being positioned in a second
plane parallel to the plane of said mount, each
of said shoes also having a web, the-webs of all
shoes being positioned in & third plane parailel
to the other two planes and extending inwardly
so that the web of each shoe partially overlaps
the mount and also overlaps the. pivotal connec-
tion and pivot arm of the preceding shoe in the
region of said pivotal connection.

13. A brake having a rotatable braking mem-

ber, a mount, a plurality of brake shoes at least

three in number arranged successively in sub-
stantially the same rotational path, each of said
shoes having a pair of spaced and inwardly ex-
tending web members partially straddling said
mount, each of said shoes having an anchorage
on said mount within the sector and between the
spaced web members of a succeeding shoe, the
anchorages for all the shoes being positioned
from the shoes in the same rotational direction,
and means for operating said shoes.

14. In a friction brake, in combination, a ro-
tatable brake drum, a mount, and at least three
brake shoes positioned successively in substan-
tially the same circumferential path and hav-
ing contact portions for engagement with said
drum, each of said shoes also having a pivot arm

pivotally connected. to said mount within the

sector of the contact portion of the succeeding
shoe, said pivot arm overlapping said mount ad-
jacent said pivotal connection, each of said shoes
also having an inwardly extending web member
so positioned that the web member of each shoe
partially overlaps the mount and also overlaps

" the pivotal connection and pivot arm of the pre-
- ceding sheoe in the region of said pivotal con-
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nection.

15. In a friction brake, in combination, a ro- -
tatable brake drum, a relatively stationaty
mount, and at least three brake shoes positioned
successively in substantially the same rotational
path within said drum and having arcuate con-
tact surfaces for frictional engagement with said
drum, each of said shoes having a separate and
individual pivotal anchorage on sald mount with-
in the sector of the engaging surface of the suc-
ceeding shoe, the anchorages of all shoes being
located in the same rotational direction from
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the respective contact surfaces so that all shoes
are self-actuating in the same direction of drum
rotation, each shoe within the sector of its con-
tact surface being provided with a web in the
region of the pivotal anchorage of the preceding
shoe, said web extending radially inwardly fur-
ther than the axis of the pivotal anchorage of
said preceding shoe and overlapping said mount
in the region of said pivotal anchorage.

16. A friction brake including: a rotatable brake
drum, a mount, and a plurality of brake shoes,
at least three in number, positioned successively
in substantially the same rotational path and
having arcuate contact portions for engagement
with said drum, each of said shoes having a
pivot arm pivotally connected by an anchor pin
to said mount within the sector of the contact
portion of the succeeding shoe, each of said shoes
also having within the sector of its contact por-
tion an inwardly extending web overlapping the
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pivotal connection of the preceding shoe and en-
gaging the end of its anchor pin to resist axial
motion of said pin in the direction of said web.

17, A brake including a rotatable brake drum,
a mount, and at least three brake shoes having
contact portions positioned successively in sub-
stantially the same circumferential path for en-
gagement, with said drum, each of said shoes also
having a pair of spaced arms pivotally connected
to said mount within the sector of the contact
portion of a succeeding shoe, said arms straddling
said mount adjacent said pivotal connection,
each of said shoes 2lso having a pair of web
members spaced somewhat more apart than said
arms and extending inwardly so that the web
members of each shoe partially straddle said
mount and also straddle the pivotal connection
and arms of a preceding shoe.

GUSTAV MATTERSDORF.




